This paper assesses the spillover effect of returns of ten Chinese cross-listed equities which are traded in Shanghai, Hong Kong and US markets simultaneously. We find a strong unidirectional spillover effect from US market to Shanghai market, however, a significant two-way influence exists between Hong Kong and US markets. When we use VAR modeling to exam the same-day effect, we find evidence that the effect of same-day return occurs from the Shanghai to Hong Kong market and from the Hong Kong to US market; however, there is no such effect from the Shanghai to US market.
Introduction
point out that financial markets integration could have eroded much of the gains from international diversification by making markets co-move more closely and enhancing spillovers. However, the spillover effects in international markets pose a challenge to investors who expect to reduce unsystematic risk from international diversified portfolios. The increasing number of cross-listed companies (one company is listed on two or more markets) may speed international integration; the number of cross-listed companies has grown significantly since the early 1990s. Bennett and Keller (1988) believe that the listing of stocks at multiple stock exchanges globally had added to integration of markets, with more and more studies now focussing on the spillover effects of cross-listed equities.
The purpose of this paper is to examine the return spillover effect of cross-listed Chinese equities which are cross-listed in the Shanghai, Hong Kong and US markets. When the Chinese economy grows rapidly, some Chinese companies need more capital to support their fast growth from domestic and foreign markets. When those Chinese firms are listed on different markets, some speculative investors wish to get arbitrage benefits from asynchronous price movements.
cross-listed equities. Section 4 provides details of the employed methodology; and section 5 explains the empirical results and the final section concludes the whole research.
Literature review
The dramatically increasing numbers of cross-listed companies on international markets have made it necessary to consider where information is impounded into prices (Eun and Sabherwal, 2003) . When Alaganar and Bhar (2002) studied Australian-American dual-listed stocks, they found unidirectional information flow from the US to Australian market. Eun and Sabherwal (2003) find that the prices are co-integrated and mutually adjusting between home and host markets for 62 cross-listed Canadian firms on the U.S. exchanges. Jaiswal-Dale and Jithendranathan (2009) analyzed daily price and volume data of 264 stocks from 26 countries that are traded in their home country and cross-listed outside their home market as depository receipts (DR), they found DR returns and volatilities are affected by the shocks in the markets where they are cross-listed controlling for domestic shocks. Contemporaneous and/or lagged shocks to the cross-listed markets are transmitted to domestic stock returns. Hansda and Ray (2003) investigated ten Indian companies with floated ADRs, and found a strong correlation between the prices of the dually listed stocks, with the same bidirectional relation between domestic market and NASDAQ /New York Stock Exchange. Some Chinese firms have been aggressive in seeking capital via foreign listings due to its rapid economic growth as well. Xu and Fung (2002) examine patterns of information flows for China-background stocks cross-listed on exchanges in Hong Kong and New York, and indicate significant mutual feedback of information between the two markets in terms of pricing and volatility. Stocks listed on the Hong Kong market appear to play a more significant role of information transmission in the pricing process, whereas stocks listed on the NYSE play a considerable role in volatility spillover. Kutan and Zhou (2006) believe that the Hong Kong market has the most significant impact on mean returns of the ADRs. After studying the stocks cross-listed on the New York Stock Exchange (NYSE) and the Stock Exchange of Hong Kong (SEHK), Su and Chong (2007) point out that the stock prices in these two exchanges are co-integrated and mutually adjusting.
Research data
Chinese equity markets have grown rapidly since the early 1990s when the Shanghai Stock Exchange and the Shenzhen Exchange were established. By the end of 2009, there were 1718 firms are listed on domestic A-share listing market. (Note 1) Due to significant demand of capital, some Chinese companies are also directly or cross listed on international markets. The major cross-listed international markets are the Hong Kong, Singapore and US markets. Today, a total of ten Chinese companies are simultaneously listed on the Shanghai, Hong Kong and U.S. markets in the form of A shares, H shares and ADRs respectively. Table 1 provides a list of these companies with additional information such as the code of the company on each of the exchanges, conversion ratio (number of H shares per ADRs) and the listing dates of A shares.
To investigate the same-day spillover effect of these ten cross-listed companies, we need to know opening and closing times in the three markets. Both local and GMT timings of Shanghai, Hong Kong and US market are provided in Table 2 . China and Hong Kong are in the same time zone, while the US are not; during the daily opening to closing time in US market, it is night time in Asia. The Chinese market opens and closes 30 minutes earlier than the Hong Kong market; the US market opening time is 12.5 hours behind Hong Kong. We obtained daily opening and closing prices of A share, H share and ADR of these ten cross-listed firms from Yahoo Finance. Because H shares are quoted in Hong Kong dollars, ADRs in US dollars and A shares in RMB, we converted all into RMB basing on the daily spot exchange rate.(Note 2) Daily close-to-close and open-to-open returns of three classes of shares are computed by taking the log difference of close and open prices over the entire sample period respectively. We excluded weekends and holidays in three markets in calculating daily returns. In this sense, the returns are over a trading day and may cover more than one calendar day.
In the next section, we focus on the methodology incorporating the same day effect presented by Singh, Kumar and Pandey (2009) to test the spillover effect of returns of Chinese cross-listed firms.
Methodology
To examine the same-day spillover effect of returns of ten Chinese cross-listed stocks, we employ the vector autoregressive (VAR) which was used by Singh, Kumar and Pandey (2009) . The VAR model thus estimates a dynamic simultaneous equation system; free of a priori restrictions on the structure of relationships; and the VAR is a good model to examine the spillover effect (Eun and Shim, 1989; Alaganar and Bhar, 2002; Hansda and Ray, 2003) . The VAR model will be used to examine A shares, H shares and the ADRs respectively. The VAR model employed in our study is as follows: 
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Empirical results
To examine the spillover effect of returns of ten cross-listed Chinese companies' A shares, H shares and the ADRs, we use the daily return of open-to-open and close-to-close prices. We firstly employ the VAR model to exam the partial cross-correlation of three classes of shares with closing and opening prices respectively (see Table 3a and 3b).
In Table 3a , the results show that the one day lag of the ADRs returns has a positive and statistically significant impact on the same period returns of A shares. It ranges between 0.0232 and 0.2360. The influence return from the one day lag of H shares to A shares is smaller than from H shares to ADRs. We also find that there is a strong interaction between H shares and the ADRs in addition to their return persistence. In contrast, the influence return from one day lag of A shares is little. Two results are similar from both close-to-close and open-to-open series; these results indicate strong unidirectional spillover effect from US market to Shanghai market. However, we find a significant two-way influence between Hong Kong and New York markets (Xu and Fung, 2002; Su and Chong, 2007; Kutan and Zhou, 2006) .
The three markets operate with different opening and closing times, thereby making return observations asynchronous; in order to show a clear picture, we also exam the same-day spillover effect of these Chinese cross-listed companies. Table 4a shows the return spillover of closing prices and Table 4b shows the return spillover of opening prices.
From Table 4a and 4b, we find that the ADRs return is mainly influenced by H shares which trade before it, with no such effect from the same day return of A shares to the ADRs; which is similar to Hong Kong market (Kutan and Zhou, 2006) . Both Table 4a and Table 4b have similar results. As such, we believe there is a more significant same-day effect between Hong Kong-US than Shanghai-US markets.
Conclusions
This study examines the spillover effect of return of ten Chinese cross-listed stocks across Shanghai, Hong Kong and US markets. Different to previous literatures which mainly focus on the information flow of China-background stocks which are cross-listed in Hong Kong and US markets, we analyze the spillover effect across three markets, Shanghai, Hong Kong and US by using the daily prices on stock by stock basis. We find a strong unidirectional spillover effect from US market to Shanghai market while a significant two-way influence exists between the Hong Kong and New York markets. Furthermore, we find that the same day return effect occurs from Shanghai to Hong Kong market and from Hong Kong to US market, with no such effect from Shanghai to US market.
Cross-listed stocks are the important bridges connecting several stock markets and contribute to the interdependency of the markets (Wei, Lui, Yang, and Cheung, 1995) . We believe that our study has value for both policymakers and investors in making financial decisions. And, this paper can also help investors and other academic people to better understand spillover effect between China and other markets. When any future academic research focuses on spillover effect of cross-listed equities, this paper may be considered in their literature reviews. 
